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SiPM arrays are insensitive to magnetic fields and thus good candidates for hybrid
PET/MR imaging systems. Moreover, due to their small size and flexibility can be used
in dedicated small field of view small animal imaging detectors and especially in head
PET/MR studies in mice. Co-doped LFS-3 scintillator crystals have higher light yield
and slightly faster response than that of LSO:Ce mainly due to the co-doped activation
of emission centers with varying materials such as Ce, Gd, Sc, Y, La, Tb, or Ca distrib-
uted at the molecular scale through the lutetium silicate crystal host. The purpose of
this study is to investigate the behavior of the SensL ArraySL-4 (4×4 element array of
3×3 mm2 silicon photomultipliers) optical detector coupled to a 6x6 LFS-3 scintillator
array, with 2×2×5 mm3 crystal size elements, for possible applications in small field of
view PET/MR imaging detectors. We have designed a symmetric resistive charge divi-
sion circuit to read out the signal outputs of 4×4 pixel SiPM array reducing the
16 pixel outputs of the photodetector to 4 position signals. The 4 position signals were
digitized using free running Analog to Digital Converters. The ADCs sampling rate
was 50 MHz. An FPGA (Spartan 6 LX150T) was used for triggering and digital signal
processing of the pulses. Experimental evaluation was carried out with 22Na radioactive
source and the parameters studied where energy resolution and peak to valley ratio.
The first preliminary results of the evaluation shows a clear visualization of the discrete
2×2×5 mm3 LFS-3 scintillator elements. The mean peak to valley ratio of the horizon-
tal profiles on the raw image was measured equal to 11 while the energy resolution
was calculated equal to 30% at the central pixels.
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